Astrocytic regulation of NMDA receptor subunit composition modulates the toxicity of prion peptide PrP106-126.
Prion diseases are neurodegenerative conditions. The main pathological alterations common to these diseases include the loss of neurones, gliosis and the deposition of an abnormal isoform of the prion protein in aggregates in the nervous tissue. Prevention of the devastating effects of prion disease requires prevention of neuronal death. Therefore, understanding the mechanism by which this occurs is essential. Cell culture studies using the synthetic peptide PrP106-126 have been central to developing a model of this mechanism. Using a coculture system, we have shown that PrP106-126 caused neuronal death mediated by glutamate. This neuronal death resulted from modification of the expression of NMDA receptor subtypes stimulated by the exposure of neurones to the combination of astrocytic factors, elevated Cu and PrP106-126. The results of these experiments suggest neuronal death in prion disease might be reduced by the use of NMDA receptor antagonists such as MK801 or inhibitors of the arachidonic acid metabolism pathway.